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dissections, and 13 (33%) had small and 4 (10%) had large 
residual dissections. These residual dissections were stable 
did not compromise coronary flow. In a re 
later) the stent was patent in all 39 p 
Intracoronary stenting isa therapeutic intervention that may 
be used in the management of two major limitations of 
coronary angioplasty, namely, acute vessel closure (l-5) and 
late coronary estenosis (6,7). Extensive coronary dissection f 
the dilated vessel isthe most frequent cause of abrupt coronary 
closure (8,9), The rationale for stenting in this setting is based 
on the scaffolding effects of the device, allowing the intimal and 
medial flaps to be tacked up, thus providing a smooth vessel 
lumen contour (l-5). Accordingly, stenting in these patients 
should aim to cover the total ength of the dissection. However, 
the length of the dissection may be difficult o ascertain 
emergency ircumstances or when coronary flow is impaired, 
as occurs in patients with acute coronary closure. Conse- 
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quently, a residual coronary dissection may be left uncovered 
by the stent. Although additional stem implantation may be 
attempted when residual dissections cause coronary flow im- 
pairment, he fate of residual dissections ot limiting coronary 
flow is unknown. Additional stent deployment to completely 
cover the residual dissection appears attractive, but the poten- 
tial benefits of multiple stenting may be overshadowed bya 
higher isk of subacute closure and restenosis (lo,1 1).The aim 
of this study was to assess the clinical and angiographic short- 
and long-term implications of the residual coronary dissection 
in patients undergoing coronary stenting for major dissections 
after coronary angioplasty. 
s 
Patients. From May 1990 to May 1993, emergency place- 
ment of a Palmaz-Schatz stent was attempted in 42 patients 
with complete or impending vessel closure s condary to large 
vessel wall dissections. Coronary stenting was considered only 
in cases where the anatomy was favorable and when the 
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operator believed that most of the length of the dissection 
could be stented. During this period, acute coronary Chre 
occurred in 68 (4%) of a total of 1,720 consecutive coronary 
angioplaty procedures performed in our institution. Emer- 
gency coronary stenting was not attempted in 26 of these 
patients (vessel ize <3 mm [n = 121, thrombotic occlusion 
[n = 31, nonocclusive dissections or asymptomatic oc lusion 
]n = 61, inability to cross the dissection with the wire [n = 31 
and contraindication for ch onic anticoagulation [n = 21)‘ An 
additional 29 patients inwhom nonelective stenting was indi- 
cated for suboptimal ngioplasty results (residual stenosis 
>50%) were not included in this study. The remaining 42 
consecutive patients (mean [k SD] age 58 -C 11 years; 3 
women, 39 men) in whom emergency stenting was considered 
feasible and was attempted constitute he study group. Coro- 
nary angioplasty was indicated for unstable angina in 32 
patients and for stable angina in IO. Sixteen patients had a 
previous history of myocardial infarction, and two had previous 
coronary artety bypass graft surgery. Left ventricular ejection 
fraction was 65 2 8%. The target angiographic lesion was 
located in the left anterior descending coronary artery in 21 
patients, the right coronary artery in 16 and the circumflex 
coronary artery in 5. 
Procedures and definitions. Coronary angioplasty proce- 
dures were performed with standard techniques after admin- 
istration of 10,000 U of heparin (12,13). Guiding catheters, 
guide wires and balloon catheters were selected at the discre- 
tion of the primary operator. Most patients, 38 (90%) under- 
went conventional balloon coronary angioplasty, and 4 were 
treated with athcrectomy. In this study only patients with 
impending (threatened) vessel closure (large coronary dissec- 
tion with residual lumen stenosis >50% on visual assessment) 
or established acute occlusion (dissection with Thrombolysis in 
Myocatdial Infarction trial [TIMI] 52 coronary How) (14) 
were selected for stenting, Abrupt vessel c osure or threatened 
occlusion was always initially treated with 0.2 mg of intracoro- 
nary nitroglycerin and repeat balloon angioplasty (mean intla- 
tion time 6 ?r 6 min). In six patients prolonged inflations using 
perfusion balloon catheters were also used. In only two pa- 
tients was intravenous rokinase administered because ofan 
angiographic image associated with the dissection consistent 
with an intracoronaty thrombus. Despite these maneuvers, the 
dissection flap associated with the total occlusion or 
the threatening coronary closure persisted in all cases, and the 
operator decided to proceed with emergency stenting. On 
visual assessment, most coronary dissections were relatively 
small but caused coronary flow impairment (Fig. 1). 
The stent used was the articulated 15mm long Palmax- 
Schatz stent (Johnson &Johnson). Stents were delivered hand 
crimped on a conventional angioplasty balloon in 39 patients 
and using a delivery system in 5. Our stenting protocol has 
been reported elsewhere (1516). In the patients with emer- 
gency stenting, special care was taken to obtain an adequate 
anticoagulation. Briefly, before stenting 500 mg of intravenous 
aspirin was given as a bolus to patients who were not receiving 
ar@latelet agents, and at least 200 ml of dextran 40, 10% 
i15mm O-I-II 
30 
LENGTH TIMI FLOW 
Figure 1. Diagram showing the characteristics of the coronary dissec- 
tions before coranary stenting. Left, Length of dissection. ght, 
Thrombolysis in Myocardial Infarction (TIMI) flow in affected vessel. 
solution, were infused. Immediately before st nting, WOO 
additional U of heparin were ~dmi~listered. Subsequently, 
hcparin infusion was adjusted according tothe activated partial 
thromboplastin time and continued until adequate or l anti- 
coagulation (i ternational ormalized ratio ~3) was obtained. 
Procedural success was defined as successful stent deployment 
with establishment of TIM1 3 coronary flow in the absence of
major complications (death, myocardial nfarction orcoronary 
surgery) during the hospital stay. Serial electrocardiograms 
(ECGs) and creatinine kinase levels (every 8h) were obtained 
for 2 days after stenting. After discharge, oral anticoagulation 
was maintained for 3 months and aspirin, dipyridamole, ni-
trates and calcium channel blocking agents for 6 months. 
Angiographic analysis. All patients were enrolled in a 
prospective follow-up study, including scheduled serial angio- 
graphic ontrol studies at 24 h and 6 months (or earlier if 
clinically indicated) using the same angiographic projections 
(16). Special care was taken to visualize, from multiple projec- 
tions, the presence, l ngth and characteristics of the residual 
dissection immediately after stenting and at 24-h and 6-month 
follow-up. Coronary dissections were defined as a linear filling 
defect with extraluminal extravasation of contrast agent and 
were classified as small (~15 mm, the length of the stent) or 
large (longer than one stent). Arterial patency was defined 
angiographically ccording toTIM1 flow grades (14). Reste- 
nosis was defined as a lumen renarrowing >50% at follow-up. 
Quantitative coronary angiography was carried out off-line by 
an experienced operator with no knowledge of the patient’s 
clinical or procedural characteristics andusing standard meth- 
ods (17,18). The operator selected both the stented coronary 
segment and the segment ofthe residual coronary dissection. 
Frames displaying the most severe lumen arrowing without 
foreshortening of the selected coronary segment were identi- 
lied. Frames with overlapping branch vessels and those in 
which the region of interest was not relatively centered were 
rejected. End-diastolic tine frames were selected from a 
Tagarno 35AX and were digitized with a high quality cine- 
video converter. Subsequently, digitized images were quanti- 
tatively analyzed with a previously validated interactive auto- 
matic edge-detection c mputer p ogram (ARTREK, Quantim 
20001, QCS, Inc, ImageComm Systems) (17,18). In our expe- 
rience, this system provides good intraobserver variability in 
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bee 
1 
ND ANGIQ-FU 
‘&are 2. Fl~~~ht disclosing tk breakdown of 42 patients (P\s) 
undergoing cmcrgcncy coronary stcnting. ANC = angbgmphic; 
ANCIO-FU = angiugraphic li~lhw-up: OK = occlusion: RES-DIS = 
residual dissection. 
absolute measurements (16). At the site of the residual dissec- 
tion, the operator only corrected the path line (automatically 
displayed by the system) to ensure appropriate measurements 
of the minimal lumen diameter and disregarded the outer edge 
of the dissected vessel. The distal end of the guiding catheter 
WJS used for absolute calibration in each selected projection. 
alysis. kxdts art’ presenled as mean value 2 
SD or absolute values and percent. Continuous variables were 
compared with the paired or unpaired I test, as appropriate. 
Analysis of variance was used to compare mean values within 
groups; p < 0.05 was considered statistically significant. 
Successful emergency stenting was obtained in 39 (93%) 
patients (Fig. 2). All these patients eventually had a fully 
deployed stent without residual stenosis on visual assessment 
and TIMI 3 coronary flow. Only one of these patients required 
deployment of two stents in the management of a large 
dissection. However, in three patients, coronary stenting was 
unable to open a large and occlusive dissection (two stents 
were used in one patient), and these three patients developed 
acute myocardial infarction (one non-Q-wave infarction due to 
excellent collateral circulation), Of the 39 patients with angio- 
graphic success, 22 (56%) had no evidence of residual dissec- 
tion distal to the stent, but 17 (43%) had a residual coronary 
dissection (length 11 + 10 mm) beyond the site of stent 
implantation (Fig. 2). This residual dissection was >15 mm 
long in only four patients (Fig. 3 and 4). Two patients (one with 
a small residual dissection and one without residual dissection) 
experienced a subacute stent thrombosis before discharge 5
and 8 days, respectively, after stenting. In the patient without 
residual dissection, anticoagulation therapy had been tempo- 
rarily discontinued because of gastrointestinal bleeding. This 
patient was operated on but developed a Q wave myocardial 
infarction. In the other patient, emergency balloon coronary 
Figwe 3. Right coronary artery in a YO” lateral projection. Top, The 
stent was implanted at the very proximal segment (arrow) of the artery, 
but a large residual dissection (a~~~w~ea~s) was seen involving most of 
the medial segment of the artery. Bottom, Al &month follow-up the 
residual coronary dissection was no longer seen, and no restenosis was 
;ipprcciated. 
angioplasty was successful inopening the stent, but the patient 
sustained a non-Q wave acute myocardial infarction. Periph- 
eral complications included one patient with a femoral 
pseudoaneurysm (successfully treated with ultrasound-guided 
compression) and two patients with femoral hematomas who 
required blood transfusion. No patient in this series died, and 
all 37 patients with successful stent deployment and no sub- 
acute stem closure were discharged fret of symptoms 7 + 3 
days after stenting. 
Follow-up study. The 24-h control angiogram was per- 
formed in all 37 patients (100%) with successful procedures 
(angiographic success and no subacute thrombosis) and the 
late control angiogram in 36 (97%) of them. In the 16 patients 
who had residual dissection after stenting, all stents were 
patent at 24 h, and at late angiography only 3 patients had 
restenosis. Two patients developed a saccular image not pre- 
viously seen in the 24-h angiogram at the stented site (one 
patient) (Fig. 5) or in the coronary segment immediately after 
the stent (one patient). However, the image of the residual 
dissection, which remained unchanged atthe 24-h angiogram, 
completely disappeared atlate angiography in all 16 patients. 
Furthermore, the four patients with residual dissections 
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A Left coronary artcy in the ;llP right ant&r ohliquc 
projtKtion with caudal an&ylation. Tap, A Iurgc wonnry diwction 
starting ut the lcvcl of Ihc takeoff of the mar,ginal brunch was p~Iuccd 
afkr dilation of a Icsion located in the mdlcfi circumtlcx corunilq 
artery. Although u stcnl wu.5 sucwssful in covering up thr prmimal part 
of the diss&ion (omnv), a large residual dissection wus seen distally 
(arr&t&). ~X!UUSC the patient wits ;~synipWn;Hi~. the residual 
diwction remained stuhlc for IO nrin and ccNUaur?, fluw WiIS normal. 
no further sknling was attcmptcd. IWorn, At h-month follow-up thr 
imayc of W+itlUid diWX3iun disappcarcd, and no significant lumen 
nauwings wen: documcntcd. 
> 15 mm remained asymptomatic, cxpericnrcd an&graphic 
improvcmcnt und did not develop restenosis. Of the remaining 
21 patients with procedural success without residual dissection, 
20 (95%) had late angiography; 2 developed restenosis; and I 
had a small sacculat image also at the distal edge of the stem 
In only I of these 21 patients who had severe periphenl vascular 
disease and four previou studies by the hrachial approach was 
the late coronary angiogram not performed. In this patient a 
thallium .scan revealed reversible ishemia but because he re- 
main& asymptomatic, further intervcational procedures were 
not indicated. Even when this patient was classified as having 
rcstenosis, only 6 (16%) of the 37 patients who underwent 
successful emergency stenting developed restenosis. 
Results of quantitative coronary analysis before, immedi- 
ately after, at 24-h and at follow-up both at the stented 
coronary segment and at the site of the residual coronary 
dissection are presented in Figure 6. No changes in the 
diameter of the reference coronary segment were appreciated 
Figure 5. Top, Disscclion of fhc left circumfox coronary artery with 
the proximal part stcnted (arrow). Nrvcrthclcss. a IO-mm lcngrh 
residual dissection was karly seen involving the prclximnl part of a 
large mar@md ~~r~la~~~~ (a~~~ads~. ~)tt~rn~ At b-month fdl~~w-up a 
small !+Iccular image was demonstrated at Qc stcntcd site (asttwisk). 
In addition. the image of the residual dissection on the marginal 
branch disappcarcd. and the lumen diameter of this vcsscl improved. 
wcr time (2.85 ‘c 0.6, 2.84 t 0.4 and 2.78 C 0.4 mm after 
stunting, at 24 h and at follow-up, respectively [p = NS]). At 
24 h no significant changes in minimal iumen diameler were 
demonstrated either at the stcnted site or at the site of the 
Figure 6. Relation hetwcen s&l changes in minimal lumen diameter 
(MLD) at the stcnkd cr,ronury site (circles) and at the site of the 
residual ccjronaty dissection (squares) on quantitative angiography. 
The difference in vcsscl diamctcr seen immediately after stcnting was 
no longer present at follow-up (FU). “p < 0.05 at the stcnkd site 24 h 
versus 6 months. **p < U.OI. stcntcd site versus site of the residual 
dissection. ’ p < 0.1 at the site of residual dissection 24 h versus 6 
months. 
ML0 (mm) 
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ccmnary dissection ( 
section on visual 
revealed an im- 
the vessel diameter at the site where the residual dissection was 
previously visualized, resulting in a smooth vessel contour. 
No patient in the study was lost to clinical follow-up. At last 
visit (I4 rt: 8 months), 37 ~tients were asymptomatic, and 2 
had stable effort angina. tiring this time only one 
repeat i~llgi~~p~i~sty for E+~C~OS~S, ild t\vo patients required a 
new angioplasty at sites not ~KV~OUS~Y dilated. No otbcr 
patient had repeat coronary imgioplasty, required surgical 
intcrvantion, had iI l~l~~~~ilrdiil~ i~~fil~CtiOl1 or died. 
anag~rn~~t of ah t ~~r~~a~ closure. Abrupt coronary 
closure during or immediately after coronary angioplasty is 
responsible for the majority of early complications of the 
procedure (8,9). Several studies (19,20) have established the 
clinical and anatomic factors associated with a higher risk of 
abrupt coronary occlusion. In addition, correlates of a poor 
outcome either during hospital admission or at follow-up in 
patients with this complication have also been analyzed 
(19,20). Repeat balloon coronary angioplasty with prolonged 
inflation times using autoperfusion catheters is only effective in 
some patients with abrupt vessel closure (2 122). Alternatively, 
urgent coronary artcty bypass surgery has been the classic 
recommendation for patients with abrupt vessel closure and a 
large amount of myocardium at risk (23,24). However, the 
results of emergency surgery are shadowed by a higher mor- 
tality rate than elective operation and by the finding that nearly 
50% of these patients eventually have a myocardial infarction 
despite operation (23,24). Coronary stenting is therefore 
emerging as an attractive therapeutic strategy for the manage- 
ment of selected patients with abrupt coronary closure. Recent 
studies (l-4,25) have demonstrated that emergency stenting 
may be used successfully in most patients with this complica- 
tion. In addition, some reports (26) also suggest an optimistic 
midterm outcome for patients undergoing emergency stenting 
for abrupt vessel closure, with a restenosis rate similar to that 
found in patients with elective coronary stenting. 
Our findings in patients who did not respond to repeat 
balloon angioplasty support previous reports, suggesting the 
usefulness of emergency stenting for the management of 
refractory acute coronary dissections. In the current study, 
procedural success was obtained in 88% of patients, and most 
of them were asymptomatic a: midterm follow-up. In addition, 
the restenosis rate in this series of patients was rather low and 
did not appear to be influenced by the presence of a residual 
dissection. 
a The management of residual coronary dis_ 
s&m after stenting is not well established. It is accepted that 
if the residual dissection is limiting coronary 
closure remains veiy gh, and further therapeutic 
s (i.e., multiple stenting) 
the vessel open (l-5). 
hould be undertaken to keep 
owever, to our knowledge no previous 
information is available concerning the outcome of residual 
coronary dissections associated with a normal anterograde 
coronary flow. Additional stenting may be used in these 
patients, but previous experience (10,ll) with multiple stent 
implantation in the same vessel suggests that this aggressive 
strategy is associated with a high risk of subacute vessel closure 
and a high restenosis rate. Accordingly, we designed this 
investigation to assess the outcome of nonocclusive residual 
coronary dissections managed conseivativcly. In this study 
residual coronary dissections wcrc only left alone after ensur- 
ing that they were stable, did not impair coronary flow and that 
a residual stenosis was not visualized. WC found that residual 
coronary dissections are frequently seen (41%) in patients 
undergoing emergency Palmaz-Schatz coronary stenting for 
acute coronary dissection. This may bc the consequence of 
selecting patients with large coronary dissections for stenting, 
as occurred in 33% of patients in our study, or by the fact that 
the total length of the dissection may not become apparent 
initially and is only readily visualized after successful stenting 
of its proximal part. In the study of Lincclf et al. (27), up to 
18% of coronary dissections treated with intracoronary stent- 
ing were >I5 mm long. This appears therefore to be a 
relatively common problem in emergency stenting, and we 
believe that our findings may represent a valid estimation of 
the actual incidence o sidual dissections after Palmaz-Schatz 
cmergcncy stonting. owever, we found that most of the 
residual dissections were relatively small and extended for 
>I5 mm distal to the stemed segment in only four patients. 
Our data also suggest that the clinical outcome of these 
patients with residual dissections using standard care after 
stenting is good both during the hospital stay and at follow-up. 
Moreover, in our series only two patients had subacute vessel 
closure after stenting. In one of them a small residual dissec- 
tion was visualized after stenting, but no residual dissection 
was seen in the other patient. Although this study had rela- 
tively small number of patients, our findings do not suggest 
that a higher risk for subacute thrombosis should be expected 
in patients with residual dissection, provided that a wide 
coronary lumen with a normal coronary flow is obtained. 
Fate of the residual dissection. Our angiographic protocol 
with repeated studies at 24 h and 6 months permitted the 
evaluation of serial angiographic findings in these patients with 
nonelective coronary stenting. No angiographic changes, either 
on visual assessment or with quantitative coronary analysis, 
were appreciated at the stented site at 24 h. Long-term 
angiography, however, demonstrated a significant reduction in 
minimal lumen diameter at the stenting site, and 5 of 36 
patients met the criteria for restenosis on qUantitatiX a@%- 
994 ALFONSO ET AL. 
FATE OF RESIDUAL DISSECTION AFTER STENTING 
JACC Vol. 24, No. 4 
October 1994:989-95 
raphy. In addition, three patients developed a small %tCCU)iX 
image on Iate angiography involving either the stented site or 
the site where the beginning of the residual dissection was 
pre\<gusly recognizea. The mechanisms leading to the devel- 
opment of these saccular images on late angiography could not 
be determined from our study, but the continuous passage of 
flow (through the stent or distal to the device) to the dissected 
area of the vessel may be operative. 
Probably the most noteworthy finding of our study was the 
complete disappearance of the image of residual dissection 
demonstrated at late angiography. All patients had a smooth 
vessel contour at follow-up. Furthermore, minimal lumen 
diameter at the site of the initial residual dissection, as 
determined by quantitative ungiography, tended to improve at 
follow-up. In fact, minimal lumen diameter at the stentcd site 
and at the site where the residuul dissection was initially 
visualized were similar at late angiography. Such findings were 
in striking opposition to the angiographic results obtained 
immediately after stcnting, which revealed a sharp step-down 
in the coronary lumen at the end of the stent, in addition to the 
image of residual dissection. Again, we can only speculate as to 
the pathophysiology of this phenomenon, However, our data 
support the hypothesis that, at least in some patients, if 
coronary stenting is successful in scaffolding most of the 
coronary dissection (entry door), the residual dissection is 
stabilized and protected from the hemodynamic forces that 
may induce progression of the dissection. In addition, it is 
likely that the normal reparative process that induces disap- 
pearance at follow-up of the small therapeutic dissections 
frequently seen at the dilated site may also be implicated in the 
healing process of the residual dissections seen distal to the 
stented coronary scgmcnt. Progressive thrombosis of this false 
lumen may be implicated. To properly uddrcss this issue, 
further stud& using either intravcisculur ultrasound or coro- 
nary angioscopy may be useful to accurately define the changes 
in coronary vessel wall anatomy or lumen surface, leading to 
of the residual coronary dissection after stenting. 
Study limitations. First, this study included only a small 
numb of patients selected for emergency stenting, and the 
possibility of a beta error cannot be completely excluded. 
Second, all patients in this series eventually achieved a good 
an&graphic result with normal coronary flow after stenting 
despite the presence of residual dissection. Accordingly, our 
results should not be extrapolated to other types of residual 
dissections (associated with significant residual stenosis or 
limiting coronary Row), where multiple stent implantation 
should bc considered. Third, we used the IS-mm length 
Palmaz-Schatz stent because this was the only stent available to 
us at the time of the study. The use of longer stents that 
conform to the artery may be more appropriate to completely 
cover the dissection. Finally, although we always performed a 
repeat balloon angioplasty before stenting, redilation times 
were relatively short. It has recently been suggested (28) that 
dilation during several hours using autoperfusion balloon 
catheters provides better results than redilation for a shorter 
period of time. Therefore, it is possible that some of our 
patients would have obtained a satisfactory angiographic result 
had prulonged balloon redilations been performed before 
stenting. 
Conclusions and clinical implications, Coronary stenting 
is a useful tool for the management of abrupt vessel closure. 
Residual coronary dissections are common after emergency 
stenting in this setting, but most of them are relatively small. 
The outcome of these residual coronary dissections is benign 
when no residual stenosis is appreciated and coronary flow is 
normal. Complete healing with angiographic resolution of the 
residual coronary dissection occur during follow-up. Our data 
support that a conservative strategy, ~~c~~d~j~g standard care 
after stenting with special attention to obtain adequate antico- 
agulation, constitutes a reasonable alternative to multiple 
stenting in the management of these patients. 
I. Sifqvurt U, PwI J, MirKovitch V. Joffre F. Kapp&erger L IntraVas&Ir 
stems to prevent occlusion and restenosis after Iransluntinill angioplialy. 
N Engl J Med 1987;316:7()!-6. 
2. de Fcitcr PJ, DeSckeerdcr I, van den Brand M, L;rrrman GJ. Suryapra- 
nata H, Serruys PW. Emergency stenting fur refractory acute coronary 
occlusion during coronary angioplttsty. Am J Crrdiol lY90$&1147-50. 
3. Haude M, Erhel R, Qraub U, Diets W. Schatr R. Meyer J. Rest&S of 
intracoronary stcnts for management of coronary dissection after balloon 
angioplasty. Am J Cardiol 1991;67:691-6. 
4. Herrmann HC. Buchbindcr hi, Clemen MW. ei al. Emergent USC of 
balloon~expandrblc coronary artery stcnting for failed percutaneous trans- 
luminal coronary angioplasty. Circulation 19Y?;gh:812-9. 
5. Carros7.a JP, Kuntz RE. Levine MJ, et ul. Angiographic and clinical outcome 
of ii~tWW0~~~ stenting: immediate and long-term results from a large 
single-centre cxpcriencc. J Am Coll Cardiol 1992;20:328-37. 
6. Serruys PW, Macaya C, de Jaegcre P, et al. Intcriam analysis of the 
Bencstcnt-trial. Circulalion 1993$8 Suppl I: I-5Y4. 
7. Schatz RA, Penn IM. Bairn DS, et al. STent REStenosis Study (STRESS): 
analysis of in-hospital results. Circulation 1993:Hg Suppl 1%594. 
N. Detre KM, Holmes DR. Holuhkov R, et al. Incidence and consequences of 
periprocedural occlusion. The IYRS-119X6 National Heart. Lung, and Blood 
Institute Percutaneous Transluminal Coronary Angioplasty Registry. Circu- 
lation 1990;82:739-50. 
4. de Feyter Pd. van den Brand M, Jaarman G. van Domburg R. Serruys PW, 
Sutyapranata H. Acute coronary artery occlusion during and after percuta- 
neous transluminal coronary angioplasty. Circulation 1991;83:927-36. 
IO. Strauss BH. Serruys PW. de Schecrder IK. et al. Relative risk analysis of 
angiographic predictors of restenosis within the coronary wallstent. Circula- 
lion lYY1;84:16336-43. 
II. Ellis SG, Savage M, Fischman 0, et al. Restenosis after placement of 
Palmas-Schiitz stents in native coronary arteries: initial results of a multi- 
center experience. Circulation 1992;86:1836-44. 
12. Alfonso F, Maraya C, ftiigucz A, Batiuclos C, Fernandez-Ortiz A, Zarco P. 
Percutaneous coronary angioplasty after non-Q-wave acute myocardial 
infarction, Am J Cardiol 1990~65:S35-9. 
13. Hernandcz R. Macaya C, biiguez A, et al. Midterm outcome of patients with 
asymptomatic restenosis after coronary bauoon angioplasty. J Am Coll 
Cardiol 1992tlY:l4B2-9. 
14. TIM1 Study Group. The Thrombolysis in Myocdrdial In,farclion trial. N Engl 
J Med 1985;312:932-6. 
IS. Macaya C, Alfonso F, litiguez A, Goicolea J, Hernandez R, Zarco P. 
Stenting for elastic recoil during coronary angioplasty of the left main 
coronary artery. Am J Cardiol 1992:7O:lM-7. 
16. ltiiguez A, Macaya C. Alfonso F, Goicolea J, Hernandez R, Zarco P. Early 
angiographic changes of side branches arising from a Palmaz-Schatz stented 
coronary segment: results and clinical implications. J Am Coll Cardiol 
1994$3%79-&l. 
17. Mancini GB, Simon SB, McGillem MJ, LeFree MT, Friedman HZ, Vogel 
JAW Vol. 24, No. 4 ALFQNSQ ET AL. 995 
October 1994~989-95 FATE OF RESlDUAL DISSECTION AFTER STENTING 
RA. Automated quantitative coronary arteriography: morphologic and 
physiologic validation in vivo of a rapid digital angiographic method. 
Circulation 1987;75:452-60. 
18. Alfonso F, Macaya C, Goicoiea 9, et al. Intravascular ultrasound imaging of 
angiographicallj n~rtnal coronary segments in patients with coronary artery 
disease. Am 
19. Ellis SG, Ro , et al. Ang~o~~~~~ic and clinical predictors 
of acute closure after native vessel coronary angioplasty. Circulation 1988; 
17:372-9. 
20. Ellis SG, Roubin GS, King III SB, Douglas JS Jr, Shaw RE, Stertzer Sii, 
Myler RK. In-hospital cardiac mortality after acute closure after coronary 
angioplasty: analysis of risks factors from 8,207 procedures. J Am Colt 
Cardiol 19X8;11:211-6. 
21. Marquis JF, Schwartz L, Aldridge W, Majid P, Nenderson M, Matushms.ky 
E. Acute coronary artery occlusion during percutaneous transhuninal coro- 
nary angioplasty treated by red&don of the occluded segment. J .Am Coil 
CdrdioI I9X4;4zI268-71. 
22. Saenz CR, Schwartz KM, Slysh SJ. Palanca K, Curry RC Jr. Experience with 
the use of coronary nutoperfusion catheter during complicated angioplasty. 
Cathet Cardiovasc Diagn 1990;20:276-8. 
23. Cowley MJ, Dorros 6, Kelsry SF, van Raden MV, Detre KM. Emergency 
coronary bypass surgery after coronary angioplasty: the National Heart, 
Lung, and Blood Institute’s percutaneous transluminal cownary m&&sty 
registry experience. Am J Cardiol 1984;53:22C-6C. 
2;. C~onnor AR, VIietstra RE, Schaff V, Ilstrup DM, Qrszulak TA. Early and 
late results of coronary artery by-pass after failed angioplasty. J Thorac 
Cardiovasc Surp 198&96:191-7. 
25. Roubin GS, Cannon AD, Agrawal SK, et al. Intracoronary stenting for acute 
and threatened closure complicating percutaneous transluminal coronary 
angioplasty. Circulation 1992;85:916-9. 
26. Kastrati A, SchSmig A, Dietr R, Neumann I?, Ricbardt G. Time course of 
restenosis during the first year after emergency coronary stenting. Circula- 
tion 1993;87:1498-50.5. 
27. Lincoff AM, Top01 W, Chapekis AT, et al. Intracoronary stenting compared 
with conventional therapy for abrupt vessel closure complicating coronary 
angioplasty: a matched case-control study. J Am Coil Cardiol 1993;21:866- 
75. 
28. van der ! .inden LP, B&x AL, Sedney MI, Buis B, Bruschke AV. Prolonged 
dilatioa with an autoperfusion balloon catbetcr for refractory acute occlu- 
sion related to percutaneous transluminal coronary angioplasty. J Am Coil 
Cardiol 1993;22:1016-23. 
